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孔容和孔径分别为 355.6 m2/g，1.65 ml/g，9.25 nm，乙醇洗置换的白炭黑比表











































Precipitated silica and fumed silica are generally called white carbon black. 
Owing to a variety of characteristics such as reinforcing, thickening, thixotropy, light 
extinction and anti-sticking it is widely used in rubber, plastic, dope, paint and other 
industries.  
Flatting agent can not only increase the surface roughness of the coating but also 
reduce the reflective intensity of the substrate. As flatting agent, pore volume is 
demanded, generally 1.0~1.8ml/g, while some can reach up to 2.0 ml/g. White carbon 
black is made of silica gel through ion exchange process with aging, reaming, and 
drying treatment. Expanding agent n-butanol needs recovery. Now one ton flatting 
agent cost 0.2 ton n-butanol. This paper studied on an alternative to expanding agent 
n-butanol and n-butanol recovery process.  
The orthogonal experiments are carried out to investigate the effects of the 
sodium silicate mass, the pH after reaction, the electrolyte sodium chloride mass, 
temperature and alcohol used in process. The results showed the essential sequence of 
the factors that affected the specific surface are as follows: alcohol >sodium mass> 
sodium chloride mass > temperature > pH. An optimal condition was obtained: 
sodium = 20g, pH = 6, sodium chloride = 1g, temperature = 60 ℃ and n-butanol 
treating.  
 Experiment shows specific surface, pore volume and pore diameter are 355.6 
m
2
/g, 1.65 ml/g, 9.25 nm by n-butanol treating, meanwhile 409.1 m
2
/g, 1.73 ml/g, 
8.50 nm by ethanol. So ethanol can take place of n-butanol as pore expanding agent. 
Discuss the reaming effect on of situ modification of surfactant, found that when 
the amount of PEG is 2g (0.6% wt), the reaming reached the best result and 
calcination caused specific surface are and pore volume decreased. For ethanol 
treating, specific surface are decreased 44% and pore volume decreased 43%. For n-
butanol treating, specific surface are decreased 64%and pore volume decreased 47%. 
Instead of azeotropic distillation, binary towers rectification reduce the 
consumption of n-butyl alcohol distillation. N-butanol in the bottom of kettle 1 is 
99.62%(wt) , while 0.31%(wt) in the bottom of kettle 2. Production cycle reduced 
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图1.1 (a) 镜面反射，(b) 漫反射 



























图 1.2 消光剂的作用 
Fig. 1.2 Function of flatting agent 
1.1.4 消光剂结构 
 
图 1.3 白炭黑消光剂的结构 
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